Quantitative immunocytochemical analysis of the endocrine pancreas of the Nile crocodile.
Four major pancreatic hormones were immunolocalized at the light and electron microscopic levels in the pancreas of the Nile crocodile, Crocodilus niloticus. Immunogold was used for electron microscopy, and peroxidase-antiperoxidase was used for light microscopy. Somatostatin-positive D-cells and pancreatic polypeptide-containing F-cells accounted for about 60% of the immunoreactive cells in the ventral pancreas. Glucagon-positive A-cells were the least frequent cell type in the ventral pancreas, about 15%, but were the predominant cell type, about 40%, in the pancreas that was dorsal in character. An expanded population of D-cells (relative to mammals and other higher vertebrates) in association with two very different numbers of A-cells can be expected to have important consequences for the homotropic control of secretory activity of the endocrine pancreas as well as for the function of the acinar pancreas. F-cells were absent from the dorsal part of the pancreas, whereas insulin-containing B-cells were slightly more abundant in this portion of the pancreas. The regional character of the endocrine pancreas was related to the complex looping of the proximal small intestine. Without immunolabeling, only B-granules were morphognomonic in electron micrographs. The insulin-reactive B-granules were the smallest (370 nm) of the secretory granules and were followed in size by somatostatin-positive D-granules (380 nm). The pancreatic polypeptide-containing secretory granules were the largest (580 nm). Glucagon-reactive A-granules (430 nm) sometimes exhibited a protuberance or extension of secretory granule matrix and limiting membrane. Such a morphological feature has previously been associated with secretion of glucagon and the initiation of insulin secretion. Taken together these studies indicate that protuberances have a significant, but as yet undefined, role in pancreatic endocrine cells.